






ATTACHMENT A

FISH AND WILDLIFE MONITORING SUMMARY REPORT



 

 

April 19, 2017 Report  
Hilcorp Cook Inlet Wildlife Surveys 
By Wildlife Observer, Responder, IBR 
 
I arrived at Ross Aviation at 6:15 am and took the Hilcorp charter from Anchorage to 
Kenai, landing in Kenai at 8:00 am. I picked up a Hilcorp pool car at the Kenai hangar. 
Weather was calm, sunny, clear and cool, 38 degrees. 
 
I ate breakfast, checked for any recent relevant eBird sightings in the upper Cook Inlet 
area, noting nothing specific for Kenai.  Both Homer and Seward were reporting more 
migratory birds arriving every day.  I got gas for the car. I then checked the local birding 
sites near Kenai downtown.  I visited the Kenai River flats area about 9:00 am on a fairly 
high tide.  There were about thirty gulls, a dozen Canada Geese and five Greater White-
fronted Geese.  I then went to the Kenai Estuary-Dock overlook.  There were 
approximately a thousand gulls.  The grassy flats between the Kenai River channels were 
covered in gulls, Herring, Glaucous-winged, Mew and a few Black-legged Kittiwakes.  
There were also approximately 100 geese and ducks on the far southern shore of the 
Kenai River bank.  Without a spotting scope I could only differentiate Canada Geese, 
Greater White Fronted Geese, Common Mergansers, One Bufflehead, Common 
Goldeneye, Green-winged Teal and Common Goldeneye.   I drove north arriving at the 
Nikiski dock area at 10am.  No marine birds were seen around the Nikiski dock area.  
There were 2 cormorants, 18 ravens, 4 Bald Eagles, one Fox Sparrow, five Common 
Murres and two Black Scoters along the water’s edge to the north of the dock area. 
*Note:  On flight home, two men who were on conducting water samples noted they had 
seen three Beluga Whales at the Nikiski dock at 7:30 am. 
 
I arrived at OSK hanger at 10:15 am. I met Crystal who checked my ID, and gave me the 
safety sheet, and fitted me in a survival suite and life vest.  I met the protected species 
observer, Spill Tech from CISPRI who was there to observe marine mammals.  We started 
the heli survey at 11:06 am.   Slack tide was at 11:20 am.    
 
We were able to fly an average of 350 feet above the sea, as the methane leak has been 
repaired.   The sky was completely clear, and there were only a few random pieces of ice 
caught in a few of the tidal current eddy lines. Approximately 99% of the sea was clear of 
ice. I sat on the outside circling window (left) as we made clockwise circles around the 
leak area (which was no longer visible). The outer ending GPS point was Latitude 60 
degrees, 48', 15.5” N and Longitude 151 degrees, 35', 33.44” W (taken by Dave CISPRI). 
No marine mammals were observed.  On Herring Gull was observed flying from the south 
to the north through the middle of the area.  Two Mew Gulls were observed flying the 
western side of the area from north to south.  One Leach’s Storm-Petrel was observed 
“walking on water” on the western side of the flight area.  We did one sweep right next to 



 

 

the Nikiski shoreline and 10 Glaucous-winged gulls were seen flying from south to north 
along the shoreline.   
 
Once done with the survey, we flew outside the area westward and landed on the Omega 
pad to deliver food.  We then flew back east directly to the Nikiski dock, and the OSK 
helipad.  Arriving at 12:54 pm.   
 
I also observed a moose, Black-capped and Boreal Chickadees, Pine Siskin, Redpolls, and a 
Three-toed Northern Woodpecker at Captain Cook State Recreation Area.  And a 
Kingfisher at the Erik Hansen Park in Old Town.   
 
The Kenai Estuary/Dock Viewing area had 7 Sandhill Cranes, 30 mallards and 67 Northern 
Pintails.   
 
The Kenai Flats was very active in the afternoon.   Approximately 1000 geese were 
pushed into flight by a large bald eagle.  Pons east of the bridge had 50 Mallards, 30 
Northern Pintail and 12 American Widgeon. 
 
Heard a Golden-crowned Kinglet at Cunningham Park.  And 12 Common Goldeneye were 
on the river at that location.  There was also a Kingfisher at Hansen Boy Scout Park and a 
Rough-legged Hawk at Veronica's.  
 
I departed Kenai at 5:10 pm and arrived at Ross Aviation hangar in Anchorage about 5:38 
pm. 
 
************************************************************************ 
April 21, 2017 Report  
Hilcorp Cook Inlet Wildlife Surveys 
By Wildlife Observer, Responder, IBR 
 
I arrived at Ross Aviation at 6:20 am and took the Hilcorp charter from Anchorage to 
Kenai, landing in Kenai about 7:30 am. I picked up a Hilcorp pool car at the Kenai hangar. 
Weather was partly cloudy with a light and variable wind. 
 
I ate breakfast and checked for any recent relevant eBird and Akbirding Yahoo sightings in 
the upper Cook Inlet area (none). I checked weather sites, showing variability in wind 
speed (4-11K) and in wind direction (ENE, NE, NNE).  This held true even at 11:37 when I 
wrote down the final weather. 
 
I visited the Kenai River Bridge and Flats area from 8:10-8:30 am.  There were significantly 
less geese and ducks then on 4/19/17.  Two Sandhill Cranes were visible in the distance 



 

 

towards the ocean. At the Kenai River Estuary from 8:40-9:00 there were similar numbers 
of gulls (a thousand), increased amounts of river snow/ice in the river itself, about 20 
miscellaneous distant ducks, and 60+ Bald Eagles.  I then drove to the south side of the 
river by the Cannery and looked for shorebirds (none found).  I stopped at the Erik 
Hansen Scout park to check the river mouth, the Kingfisher was present with three crows. 
I then checked the beach off Spruce Street.  I observed a pair of Common Mergansers, 4 
Red-necked Grebes, 2 Great and 1 Lesser Scaup.  At 11:30-11:50, there were no marine 
birds or mammals seen around Nikiski dock area.  
 
I arrived at OSK helipad about 11:55 am and met the protected species observer from 
CISPRI. We started the heli survey at 12:30 pm although slack tide was at 1352 pm. We 
had been asked to fly earlier than originally planned to be in the air while the boat and 
crew were on the water preparing to use the CaviBlaster.  PSO received a message that 
CISPRI observed a harbor porpoise from the boat.  After flying west and landing on the 
Steelhead Platform to deliver items, we flew back to the boats location and did several 
tight circles in the area looking for porpoise.  None were observed from the air.  
 
We were able to fly at 450' ASL because the methane leak had been fixed.  The sky was 
partly overcast and continued to clear as we performed the survey.  There was no ice 
apparent.  I sat on the outside circling window (left) as we made clockwise circles around 
the previous leak area. The outer ending GPS point was Latitude 60, 46.4694’N, and 
Longitude 151, 30.5447W (taken by CISPRI). Only gulls were observed in the area. Two 
Glaucous-winged Gulls flew from the south to the north through the middle of the flight 
area; three Mew Gulls were sitting on the water between Platform A and C for the first 
three circles, but then flew away; and 3 Glaucous-winged Gulls were flying next to the 
shore by the Helipad as we landed.  One hundred Canada Geese were observed just west 
of the area, flying at approximately 1000 feet.  No marine mammals were observed from 
the air. The flight ended at 2:00 pm. 
 
I departed Kenai at 4:50 pm and arrived at Ross Aviation hangar in Anchorage about 5:20 
pm. 
 
************************************************************************* 
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Photos were taken the vicinity of the leak with a view of 
Platform A. Flight circles are approximately 0.5 miles apart. 
The still water has been conducive to detecting flight or 
dive movements of wildlife.

Photograph Log



ATTACHMENT B

WATER QUALITY SAMPLING SUMMARY REPORTS



  

Cook Inlet Methane Pipeline Leak Area 
Water Quality and Air/Water Interface Monitoring 

Weekly Report #6  
Prepared by SLR International Corporation (SLR) 

Report Date: 4-25-2017 

1.0  OVERVIEW 

The sixth water quality monitoring event was conducted from aboard the Offshore Service Vessel 
(OSV) Resolution during this reporting period using the approaches and methods described in the 
ADEC-approved plan (SLR 2017a). There was no air/water interface sampling this reporting 
period. 

Safety of the vessel and crew was top priority during the monitoring activities. The quantity and 
location of sampling events were determined by site and weather conditions. The data presented 
herein is preliminary, subject to further review and verification by SLR International Corporation 
(SLR). 

The revised location of the methane leak provided by Hilcorp prior to the first monitoring event on 
March 18 was used for the purposes of monitoring and reporting. This revised location and 
corresponding water depth is: 

• Latitude 151°26'01.84"W, Longitude 60°46'35.68"N  
• Easting1384137.82, Northing: 2478537.39 
• Water Depth (MLLW) = 21.18 meters (69.51 feet) 

This location is referred to as the Methane Release Point (MRP). Initial estimates of the leak rate 
ranged from 203 to 300 thousand cubic feet per day (MCFD). On March 13, Hilcorp reduced the 
pressure in the line and reported the gas flow rate from the leak was 193 to 215 MCFD. On March 
25, 2017, the leak rate was further reduced to 85 to 115 MCFD. On April 10, the flow rate was 
further reduced to a reported rate of 78 to 108 MCFD. On April 13, one day after the monitoring 
event discussed in this report, the leak was stopped by applying a temporary clamp over the hole 
in the gas line. The temporary clamp was removed on April 19 during the slack tide around mid-
day to allow for the installation of the permanent clamp. This operation took several dives during 
slack water. During the installation of the permanent clamp there was intermittent gas leakage from 
the pipeline as it could only be partially tightened. The permanent clamp failed to stop all the 
leakage and the temporary clamp was re-installed on April 20.   
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As discussed in Section 2.2 of this report, based on the preliminary data review completed to date, 
the dissolved oxygen (DO) concentrations measured during this event and the previous events did 
not violate the Alaska Water Quality Standards (AWQS) as established in Title 18 Alaska 
Administrative Code (AAC), Chapter 75 (18 AAC 70). 

2.0  WATER QUALITY MONITORING 

2.1 Activities Completed 

Water quality monitoring and sampling was conducted on April 19, 2017, which coincided with a 
neap tide event. The monitoring period covered portions of an ebb and flood tide. The NOAA tide 
predictions at the nearby East Forelands area predicted a high tide at 10:57 with height of 4.94 
meters above mean lower low water (MLLW) on April 19. At the MRP site, the tide changes about 
50 minutes after NOAA tidal predictions for the East Forelands area, and drifts were planned 
accordingly. The field team consisted of one SLR and one Kinnetic Laboratories, Inc. (KLI) 
scientist. The field team members (samplers) were Alaska Department of Environmental 
Conservation (ADEC) qualified samplers, per 18 Alaska Administrative Code 75. 

The data collection activities followed the Water Quality Cook Inlet Alaska Methane Pipeline Leak 
Water Quality Sampling Plan (WQ Plan), (SLR 2017a). The primary data collection method utilized 
a drifting instrumented buoy to obtain water quality parameters in the area of interest. The drifting 
buoy had multiple instruments suspended along a line at three depth intervals (2, 7 and 12.5 
meters) as depicted on Figure 1. The primary instruments are listed below: 

• SeaBird Electronics, SBE 19 plus V2 SeaCAT- conductivity, depth, temperature (CTD), with 
dissolved oxygen (DO), pH, and turbidity.  

• Pro-Oceanus Mini Methane 
• Pro-Oceanus Mini Carbon Dioxide 
• PME MiniDOT 
• Garmin WAAS differential global positioning system (mounted on buoy and used to track 

the buoy’s position during a monitoring transect) 

Reported instrument depths below the water surface (bws) are based on length of line from the 
bottom of the buoy to the instrument(s). The buoy drifted with the current so the instrument string 
maintained a near vertical position during deployment. This was verified by review of the depth 
reading obtained by the CTD, which was located at the end of the line. As with Weeks 4 and 5, 
during Week 6 the buoy was tethered to the deck of the boat, allowing for periodic adjustment of 
the buoy’s travel path throughout the drift to better intercept the MRP. This method of deployment 
raised the buoy 0.5 meters above the water surface, and thus reduced the depth of the instruments 
in the water column a similar amount. Monitoring depths for this reporting period were 
approximately 1.5, 6.5, and 12 meters bws. A summary of the parameters measured by each 
instrument and frequency is provided in Attachment A, Table A-1. 

During event 6, the site conditions impacted the activities completed as well as the collection of 
data, as noted below: 
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• On April 19, a dive crew was conducting repair work on the pipeline, primarily around slack 
tide. The MRP area needed to be avoided by other vessels when divers were working. In 
addition, three buoys were tethered to the pipeline 5 feet in either direction of the leak to 
mark its location. Consequently, water quality buoy drifts had to avoid the immediate area 
to prevent entangling the multiple buoy lines. 

• No sea ice was encountered during the sixth event.  
• Air temperatures varied between 2 and 10 ºC with water temperatures typically about -0.3 

ºC.   
• The replacement DO sensor installed on the SeaBird CTD system during Week 4 continued 

to operate satisfactorily.  
• The MiniCH4 and MiniCO2 sensors at both depths were mounted with the membrane 

facing the water’s surface as precautionary measure to prevent gas bubbles from the MRP 
becoming trapped within the enclosure surrounding the membrane. Prior to the Week 4 
event, these sensors had been mounted with the membrane facing toward the seafloor.  
Starting on Week 5, the deeper (12 meter) sensor was mounted upward as well.  

Two water quality buoy drifts (monitoring transects) were completed through the area surrounding 
the MRP on April 19 at differing tidal stages. The duration of each water quality buoy drift varied 
from approximately 105 to 70 minutes. The average drift speed varied between 3.1 and 4.2 
kilometers per hour. Table A-2 in Attachment A provides a summary of the buoy deployments. 
Attachment A, Figure A-2e illustrates the path of the two buoy drifts.  

Drift #1 occurred during the flood tide. The buoy was deployed approximately 1,500 meters up 
current of the MRP and was allowed to drift down current approximately 5,427 meters, with 
periodic adjustment using the vessel to guide it safely past the MRP. The buoy passed within 32 
meters of the MRP about 21 minutes into the drift. During this drift the temporary clamp was 
installed and no gas was bubbling around the MRP.  

Drift #2 occurred during the flood tide. The drift began approximately 900 meters up current of the 
MRP, and the buoy drifted down current a total of 4,766 meters. The buoy passed within 19 meters 
of the MRP about 18.5 minutes into the drift. After Drift #1 and prior to Drift #2, the temporary 
clamp on the leak was removed, and permanent clamp not completely installed. During Drift #2 
there was some gas leakage from the pipeline and bubbles were observed at the water surface 
near the MRP. The initial gas leakage started approximately 2 hours before the drift occurred 
(coinciding with slack tide).   

No CTD casts were performed during Week 6. 

No water samples for laboratory analysis were collected during Week 6.  

A photograph log documenting the data collection methods and site conditions during Week 6 is 
included in Attachment A. 
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2.2 Summary of Results 

2.2.1 Buoy Transects-Week 6  
Data plots for the primary parameters of interest (DO, CH4 and CO2) for the water quality buoy 
drifts completed on April 19 are provided on Figures A-9.1 and A-9.2 in Attachment A.  

• Dissolved Oxygen- The lowest DO value recorded after the sensor had time to stabilize and 
passed the MRP was 11.5 mg/L during Drift #1, and 11.4 mg/L during Drift #2. There was 
no significant drop in DO concentrations recorded by the sensors as they passed the MRP, 
and measurements from each sensor were relatively stable throughout the drift (Attachment 
A, Figures A-9.1a and A-8.2a). During Drift #2 the vessel made a slight course adjustment 
about 22 minutes into the drift, which caused the instrument string to be dragged upward in 
the water column with the increased current. This activity coincided with a slight (+/- 0.1) 
fluctuation in the DO values.   

• Dissolved Methane: The maximum CH4 concentration recorded was 0.11 mg/L at the 6.5 
meter depth during both drifts. The sensor at 12 meters recorded values about 0.05 mg/L 
less than the sensor at 6.5 meters which has been a typical pattern observed during the 
monitoring events. The recorded CH4 concentrations did not show a noticeable (sharp) 
increase as the sensors passed the MRP, and were relatively stable and consistent 
throughout the two drifts (Attachment A, Figure A-9.1b and A-9.2b). Overall, the recorded 
CH4 concentrations were in the lower range of concentrations measured to date during the 
project, and similar to the previous week. 

• Dissolved Carbon Dioxide - CO2 concentrations recorded during Drifts #1 and #2 did not 
show any sharp upward fluctuation as the buoy passed the MRP (Figure A-9.1c and Figure 
A-9.2c in Attachment A). The recorded concentrations varied the most during the initial 10 
minutes of each drift and prior to passing the MRP, presumably as the instrument 
equilibrated with the water conditions. Except for a few outliers, the measured 
concentrations were between 0.8 and 1.2 mg/L which is consistent with the values recorded 
each week during the project.  

As during previous weeks, the lowest DO concentration measured during both drifts was well 
above the most stringent regulatory limit for DO in marine waters established in 18 AAC 70. The 18 
AAC 70 Alaska Water Quality Standards for marine waters state the surface DO concentration in 
coastal waters may not be less than 6.0 mg/L for a depth of one meter except when natural 
conditions cause this value to be depressed. DO may not be reduced below 4 mg/L at any point 
beneath the surface. DO concentrations in estuaries and tidal tributaries may not be less than 5.0 
mg/L except where natural conditions cause this value to be depressed. 

2.2.2 Laboratory Results  

There were no new laboratory sample results received for dissolved CH4 and CO2 this reporting 
period. All results for samples collected to date have been previously reported. The next water 
sampling event is planned for the week of May 1, the final planned week of monitoring.  
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2.3 Activities Planned for the Next Sampling Event 

The next water quality sampling event is planned for April 25, 2017. Planned activities include: 

• Conducting deployments of the water quality buoy at varied tidal conditions, with 
deployments under flowing conditions.  

These planned activities may need to be modified due to site conditions and logistics.  

3.0 AIR/WATER INTERFACE MONITORING 

3.1 Activities Completed 

No air/water interface monitoring occurred during this reporting period.  

3.2 Preliminary Summary of Results 

No air/water interface monitoring occurred during this reporting period.  

3.3 Activities Planned for the Next Sampling Event 

The next air / water interface sampling event is planned for May 2, 2017. Planned activities include 
conducting deployments of the Air / Water Interface buoy in the vicinity of the MRP. These planned 
activities may need to be modified due to site conditions and logistics.  

REFERENCES 

SLR International Corporation (SLR). 2017a Water Quality Sampling Plan. Cook Inlet Alaska 
Methane Pipeline Leak, March 2017.  

SLR.  2017b. Air/Interface Sampling Plan. Cook Inlet Alaska Methane Pipeline Leak, March 2017 
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ATTACHMENT A:  
 
PHOTOGRAPH LOG: 
Water Quality and Air/Water Interface Photograph Log (April 19, 2017) 
 
TABLES: 
Table A-1: Water Quality Buoy Instrumentation Summary, April 19, 2017 
Table A-2: Summary of Water Quality Buoy Drifts 
 
FIGURES: 
Figure A-1: Water Quality Monitoring Buoy Schematic (April 19, 2017) 
Figure A-2e: Water Quality Monitoring Week 6 (April 19, 2017), Buoy Drift Tracks  
 
Week 5 Data Plots: 
Figure A-9.1a: Buoy Drift #1, April 19, 2017, Dissolved Oxygen  
Figure A-9.1b: Buoy Drift #1, April 1, 2017, Dissolved Methane 
Figure A-9.1c: Buoy Drift #1, April 19, 2107, Dissolved Carbon Dioxide 
Figure A-9.2a: Buoy Drift #2, April 19, 2017, Dissolved Oxygen  
Figure A-9.2b: Buoy Drift #2, April 19, 2017, Dissolved Methane 
Figure A-9.2c: Buoy Drift #2, April 19, 2017, Dissolved Carbon Dioxide 
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Cook Inlet Alaska Methane Pipeline Leak 
Water Quality Sampling Report: Week 6 

SITE PHOTOGRAPHS Job No: 105.00874.17021 

 

 

Photo 1:  Typical conditions during Week 6, no waves or ice were encountered.  Date:  
4/19/2017 

 

Photo 2:  Instruments being kept in tub of seawater to keep them as close to in-situ 
conditions as possible.  

Date: 
4/19/2017 
 

 



 

Cook Inlet Alaska Methane Pipeline Leak 
Water Quality Sampling Report: Week 6 

SITE PHOTOGRAPHS Job No: 105.00874.17021 

 

 

Photo 3:  

During slack tide between Drift #1 and Drift #2 the temporary clamp was 
removed from the leak to install the permanent clamp; the permanent 
clamp was not completely installed (tightened) prior to Drift #2, and there 
was some gas leakage. Bubbling was seen on the water surface around 
the dive buoys placed near the MRP.  

Date: 
4/19/2017 
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Table A-1:  Water Quality Instrumentation Buoy Summary

Instrument Name Parameters Measured Measurement Unit Measurement 
Frequency

Frequency Reported, 
Plotted on Data 

Analysis Figures
Notes

Temperature degrees Celsius (ºC)
Dissolved Oxygen milligrams per liter (mg/L)

Partial pressure of CO2 in 
detector

Parts per million by 
volume (ppmv)

Detector total pressure millibars 
Detector temperature degrees Celsius (ºC)

Partial pressure of CH4 in 
detector Volume ratio (%)

Detector total pressure millibars 
Detector temperature degrees Celsius

Depth meters (M)

Pressure decibar (dm)
Conductivity Siemens per meter (S/m)
Temperature degrees Celsius (ºC)

pH
Negative of the base 10 
logarithm of the molar 

concentration of hydrogen

Optical backscatter (OBS) Nephelometric Turbidity 
Units (NTU)

Dissolved Oxygen milligrams per liter (mg/L)
Garmin WAAS Position Latitude and longitude Once per 2 seconds Once per 2 seconds

Pro-Oceanus 
MiniCH4 (two 
instruments 
utilized, with 

differing ranges 0-
1% and 0-100%)

 Once per 4 seconds

Unable to record at higher 
frequencies

1 per 1/4 secondSeabird SBE 
19plus V3 SeaCat 

PME MiniDOT Once per minute

 Once per 4 seconds
Pro-Oceanus 
MiniCO2 (0-
1000ppm)

Once per minute

 Once per 4 seconds

 Once per 4 seconds

 Once per 4 seconds

Note this is measured as a 
gaseous phase concentration, 
which is then converted to the 

surrounding aqueous 
concentrations.

Note this is measured as a 
gaseous phase concentration, 
which is then converted to the 

surrounding aqueous 
concentrations.

Collected data is average to 4 
second reporting frequency



Table A-2: Summary of Water Quality Buoy Drifts

Surface 7 60 46.622 N 60 45.356 N
Mid 7 151 25.718 W 151 27.877 W 14:52:20 15:09:55 0:17:35 6.1 185.9 0:01:55
Deep 12.5

Surface 2 60 46.37 N 60 47.2 N
Mid 7 151 26.239 W 151 25.112 W 8:15:45 8:45:55 0:30:10 1930 3.8 44.9 0:05:10
Deep 12.5
Surface 2 60 46.35 N 60 46.921 N
Mid 7 151 25.878 W 151 25.878 W 9:09:40 9:36:55 0:27:15 901 2.0 165.8 0:14:40
Deep 12.5
Surface 2 60 45.527 N 60 45.527 N
Mid 7 151 23.097 W 151 23.097 W 9:58:00 11:57:30 1:59:30 1.9 9.4 1:05:45
Deep 12.5
Surface 2 60 46.565 N 60 47.479 N
Mid 7 151 25.995 W 151 24.660 W 12:09:50 12:29:30 0:19:40 1675 5.1 71.2 0:00:05
Deep 12.5
Surface 2 60 46.393 N 60 47.755 N
Mid 7 151 26.33 W 151 26.248 W 13:10:40 13:54:55 0:44:15 3521 4.8 3.9 0:05:15
Deep 12.5
Surface 2 60 46.781 N 60 46.537 N 0.36 (flood Tide) / 

Mid 7 151 25.884 W 151 26.248 W 15:29:55 16:24:30 0:54:35 675 1.44 (Ebb Tide) 165.5 0:50:35
Deep 12.5
Surface 2 60 46.695 N 60 45.403 N
Mid 7 151 25.870 W 151 27.936 W 16:31:35 17:18:55 0:47:20 3037 3.9 2.6 0:04:45
Deep 12.5
Surface 2 60 46.725 N 60 44.322 N
Mid 7 151 25.624 W 151 29.507 W 11:07:24 11:45:36 0:38:12 8.2 145.7 0:02:28
Deep 12.5
Surface 2 60 46.216 N 60 49.189 N
Mid 7 151 26.734 W 151 21.302 W 15:54:32 16:46:56 0:52:24 8.0 142.7 0:05:32
Deep 12.5
Surface 0.8 60 46.618 N 60 46.654 N
Mid 5.8 151 26.228 W 151 25.531 W 13:26:48 13:48:08 0:21:20 2.5 67.8 0:08:00
Deep 11.3
Surface 0.8 60 46.546 N 60 46.361 N 0.72 (flood Tide) / 

Mid 5.8 151 26.247 W 151 26.350 W 13:55:32 14:52:40 0:57:08 1.08 (Ebb Tide) 10.4 0:18:28
Deep 11.3
Surface 1.5 60 47.025 N 60 44.665 N
Mid 6.5 151 25.319 W 151 29.450 W
Deep 12
Surface 1.5 60 46.071 N 60 47.572 N

Mid 6.5 151 25.526 W 151 25.366 W
Deep 12
Surface 1.5 60 46.039 N 60 48.26 N
Mid 6.5 151 26.973 W 151 23.275 W
Deep 12
Surface 1.5 60 46.944 N 60 45.000 N
Mid 6.5 151 25.555 W 151 28.091 W
Deep 12

Notes:
1 - Tidal information is from NOAA Tide Predictions for East Foreland. StationId:TWC1989

Temporary clamp was 
removed during this drift, 

bubbling observed

9:32:48 11:18:36 1:45:48 5427 3.1 32.1 0:20:44 5, SSW 0.2

13:05:44 14:16:16 1:10:32 4766 4.2 18.5 0:18:16 Calm 0.2

Water 
Quality

D01-041917 Flood

neap tide

2.56 4/19/2017

Water 
Quality

D02-041917 Ebb 3.54 4/19/2017

7.9

7.4

61.1

222.9

0:09:12

0:07:32

11:21:08

15:31:36

12:09:20

15:57:32

0:48:12

0:25:56

6367

Water 
Quality

D02-041217 Flood 6.98 4/12/2017 3614 Calm 0

5-10, SSW 0.5

Calm 0Water 
Quality

D01-041217 Ebb
1 day after spring 

tide event

7.29 4/12/2017

Water 
Quality

D01-04057 Flood/Slack/Ebb -- 4/5/2017 5-10, SSW 0.5

Water 
Quality

D01-040517 Flood
1 day after neap 

tide event

3.57 4/5/2017 793

1094

Water 
Quality

D02-032917 Flood 3/29/2017

1 day after spring 
tide event

Water 
Quality

D01-032917 Ebb 3/29/2017

3/23/2017

D03-031917 Flood/Slack/Ebb

D02-031917 FloodWater 
Quality

Water 
Quality

3.842 days before 
neap tide event

--

EbbD01-031817

Retrieval 
Location

Release 
Location Date

3/19/2017

Water 
Quality

Water 
Quality

D04-032317 Ebb

Water 
Quality

D03-032317

3/23/2017

Buoy 
Type

Instrument(s)
Depth (m)

D01-031917 Flood

Daily Tidal 
Range (High-

Low)
 (m)1

4.75Water 
Quality

Water 
Quality

Water 
Quality

D01-032317 Flood

D02-032317 Flood
3 days after

 neap tide event
--

4.33

3.08

Flood/Slack/Ebb

General Tide 
DescriptionDrift  Name

Proximity to
Spring or Neap

Tide1
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data
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2-These times and corresponding statistics correspond to when the buoy instrument sensors reached deployment depth based on the CTD depth reading (12.5 meters) and when the instruments began to be retrieved at the end of the drift.   This time interval corresponds to the time interval plotted on the figures.
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FIGURE 1: WATER QUALITY MONITORING BUOY SCHEMATIC 
(MARCH 23, 29 and APRIL 5, 12, 19, 2017)

· PME MiniDOT dissolved oxygen (DO) and temperature logger:

· Seabird SBE 19plus V2 SeaCAT profiling conductivity,

temperature, and depth (CTD), with DO, pH, and turbidity.

· Pro-Oceanus Mini CH
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) sensor and datalogger (0-1% by volume

measurement range):
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Figure A-9.1a: Buoy Drift #1, April 19, 2017 
Dissolved Oxygen Measurements at 1.5, 6.5, 11.5 and 12 Meters Depth 

Flood Tide 

1.5m - miniDOT meter

6.5m - miniDOT meter

11.5m - miniDOT meter

12m - CTD Oxygen

Distance to MRP (m)

Draft 04/24/2017 

Buoy tangentially 
passes within 
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Maximum dissolved  
methane: 0.11 mg/L 
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Figure A-9.1b: Buoy Drift #1, April 19, 2017 
Dissolved Methane Measurements at 6.5 and 12 Meters Depth 

Flood Tide 

6.5m CH4 (mg/L)

12m CH4 (mg/L)
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Figure A-9.1c: Buoy Drift #1, April 19, 2017 
Dissolved Carbon Dioxide Measurements at 6.5 and 12 Meters Depth 
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Lowest dissolved oxygen 
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Figure A-9.2a: Buoy Drift #2, April 19, 2017 
Dissolved Oxygen Measurements at 1.5, 6.5, 11.5 and 12 Meters Depth 

Ebb Tide 

1.5m - miniDOT meter

6.5m - miniDOT meter

11.5m - miniDOT meter

12m - CTD Oxygen

Distance to MRP (m)

Draft 04/24/2017 
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 methane past  
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Figure A-9.2b: Buoy Drift #2, April 19, 2017 
Dissolved Methane Measurements at 6.5 and 12 Meters Depth 

Ebb Tide 

6.5m CH4 (mg/L)

12m CH4 (mg/L)

Distance to MRP (m)

Buoy tangentially 
passes within 
19m of MRP 
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Figure A-9.2c: Buoy Drift #2, April 19, 2017 
Dissolved Carbon Dioxide Measurements at 6.5 and 12 Meters Depth 

Ebb Tide 

6.5m CO2 (mg/L)

12m CO2 (mg/L)

Distance to MRP (m)
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